Abstract-In this paper we discuss the design and development of computer assisted studies planning and educational resources (CASPER). CASPER is a hypermedia information system that allows students to find up-to-date information on courses, instructors, announcements, transfer credit, and frequently asked questions. One of the most important features of CASPER is its capability to assist students in planning their course selections for future terms. Because CASPER is an on-line system, additional human counselors are free to deal personally with students on less routine matters.
I. INTRODUCTION
T IS IMPORTANT for university students to have infor-I mation on their department. This information should be up to date, and easily accessible, and digestible. When students have a question, they should have the means to find their own answers.
Printed material such as the Schedule of Classes describing when and where courses will be taught this term and the Course Bulletin describing all the courses offered by the department are very useful, but are only updated once a term or once a year. Augmenting this printed material with an interactive computerized information system allows the student to get up to date information, not only about the current term, but about current plans for future terms. The information system can also provide current information on each of the instructors and current information about courses at other universities that can transfer credit to the department. With all this information available, the computerized information system can assist the student in planning their course selections for future terms.
As well as information on courses and instructors, the students need a central location to find information about activities in the department such as speakers, presentations, and events. This allows the student to become more actively involved in the department.
Making all this information available on line saves on printing costs and frees the human counselors to deal with less routine matters. We want to stress that computer assisted studies planning and educational resources (CASPER) is not meant to replace human counselors, but to augment them. CASPER allows a counselor to assist students beyond their office door and beyond their work day. To satisfy this need in our department we designed and implemented the hypermedia [ 11-[3] information system CASPER [4] . CASPER has been implemented on a Macintosh computer using an Oracle database and a Hypercard interface.
Section I1 discusses our implementation of CASPER. Section I11 discusses the interfaces to CASPER. Section IV discusses the reactions to CASPER. Section V discusses our planned enhancements to CASPER. Finally, Section VI gives our conclusions.
IMPLEMENTATION
CASPER can assist a student in finding the following information.
Courses-when and where each course is being taught, a sample syllabus for the course, and who the instructors will be for the next several semesters. Instructors-where their office is located, their phone number, their research interests, what courses they are teaching, and video of the faculty members introducing themselves. Announcements-when and where events will be taking place in the department.
Departmental Map-where all the offices and labs are located.
Frequently Asked Questions-answers to those questions the students most commonly ask the counselor.
Equivalent Courses-information on courses offered at other schools that can be transferred to our department.
Plan of Work-tools to help a student plan which courses they will take for the next several semesters. CASPER can assist the faculty and staff by acting as a Upcoming Courses-when and where each course will be taught and who will be teaching the course for the next several semesters. Equivalent Courses-information on courses offered at other schools that can be transferred to the department, making future decisions on new equivalent courses easier. The CASPER software includes an Oracle database [5], a Hypercard [ 6 ] , [7] interface, and Quicktime movies as shown in Fig. 1 . The CASPER hardware includes a Macintosh IIci with a 13-in. color monitor, a mouse, and a laser printer.
Oracle is used to store information about the faculty members, courses, and transfer credits. CASPER was designed to be modular, with the data accessible from multiple machines. Using Oracle as the underlying database allows us to easily central storage location for the following information. 
INTERFACES
Separating the data and the interface allows us to write several interfaces to access and modify the data. We have currently created two interfaces: the student interface and the department interface. Both interfaces were created using Hypercard with color enhancements.
The student interface is broken into six interlinked primary areas. 1) courses; 2 ) faculty;
3) transfer credit; 4) plan of work; 5) departmental information; 6) frequently asked questions. We want CASPER to have a friendly interface that makes the system fun to use as well as informative, so the students are encouraged to explore what is available in CASPER. The student navigates through the information using the mouse only; no keyboard is necessary. Using color in CASPER gives the student a simple rule for navigating through the system: "If it's yellow, you can click on it."
The system features general help to get a new user started with the system and optional context sensitive help, in the form of help balloons, to assist the user while they are working with the system. Each screen also has a tour guide informing the user what their options are on that screen. 
A. Main Menu
The main menu is shown in Fig. 2 . From the main menu the student can move to one of the six primary areas of the information system. The student can also get general help on CASPER from here.
CASPER is designed to be left running constantly: so, it includes a built-in screen blanker that activates after 15 min of idle time. When a new user sits down at CASPER and moves the mouse, the system starts them at the main menu.
The following six sections (Sections 111-B-111-G) discuss the information available to the student in each of the six primary areas of the system. Section 111-H discusses the departmental interface to the data.
B. Courses
Information on an individual course is shown in Fig. 3 . General information on the course (from the Course Bulletin) is given. The times and instructors for the course in the current term (from the Schedule of Classes) and the next term are shown. The student can also see a sample syllabus for the course. 
C. Faculty
A pictorial list of the instructors is shown in Fig. 6 . If the student wants information on a particular faculty member, they can either find it based on that faculty member's name or their face from a full-color picture. Similar information screens exist for the teaching assistants and the staff members.
Clicking on a faculty member (e.g., Fotouhi) brings up information on that faculty member as shown in Fig 4. This includes their name, title, phone number, office number, lab number, research interests, and teaching assignments for the current and future terms. The student can play a short full color movie (10-15 s) of the faculty member giving a brief introduction and a short description of their research interests. This allows the student to see and hear the faculty member (albeit briefly.)
Faculty offices and research labs can be located by clocking on the faculty member's room number or lab number (e.g., 414). A map of the department will then be displayed as shown in Fig. 11 . If the student wishes more information on the course that this faculty member is teaching, she can click on a course (e.g., CSC-203) and see information on that course as shown in Fig. 3 . If the student wishes to see what other courses are offered in the current and future terms she can click on a term (e.g., Fall 1993) and see a complete list of courses offered that term as shown in Fig. 5 .
D. Transfer Credit
Information on transfer credit for equivalent courses is shown in Figs. 7 and 8 .
If a student wants to know which courses from a particular university transfer to this department, she can select the university and then the department in that university. This brings up a list of courses at that department that have been evaluated for transfer credit as shown in Fig. 7 . Clicking on one of these courses bnngs up information on that course from that university's Course Bulletin. This is useful for a student who is interested in transferring from another university. The student can select their previous university and department and see which of their previous courses will transfer to this department and what credit they will receive for them. If a student wants to know which universities have a course equivalent to a course at this university, he can select the local department and course. This brings up a list of equivalent courses at other universities as shown in Fig. 8 . Clicking on one of these courses brings up information on that course from that university's Course Bulletin. This is useful for a student who wants to take a certain course this term but finds our department is not offering the course this term, or they have a scheduling conflict. The student can use this equivalent course information to find an equivalent course at a another university that they may be able to attend this term instead.
E. Plan of Work
Using the information in the system about which courses will be offered in the upcoming terms, CASPER can aide the student in creating their plan of work for the next few terms. A student can enter information about the courses she has previously taken, and the grades she has received; CASPER will show the student what courses they are eligible to take in each future term. This allows a student to incrementally build up their plan of work based on actual information about courses being offered in future terms. Information on past terms is entered and displayed as shown in Fig. 9 . All of the courses offered by the department are displayed graphically on the right. Introductory courses are shown at the top, more advanced courses toward the bottom. Connecting lines show which courses are prerequisites. The required courses for this student's selected degree are shown in red. Passed courses are shown in green (actually, the red is yellow-red, and the green is blue-green to allow color blind users to work with the system). As the students progress through their degree requirements, their required courses will turn from red to green. All of the courses that a student is required to take are shown textually on the left. The student enters information on terms, years, and grades received via pop up menus so only the mouse is needed, and there is no possibility of typing mistakes.
Once the student has entered information on his past courses, CASPER can help him plan his future terms as shown in Fig. 10 . Using information on which courses the student has already taken, CASPER shows which courses remain to be scheduled. Using the information about which courses are going to be offered in future, CASPER allows the student to move term by term into the future scheduling courses. The student can see which courses are going to be offered and what times they will be offered.
Once the student has created her plan of work, she can print it out and save it onto her floppy disc. She can show the printout to the counselors and keep it as a permanent record of her decisions. With the floppy disc, the student can return to the system at a future date and update her plan of work starting from where she left off. For security reasons the student's data is not stored in CASPER. Each student keeps their own data on their own floppy disc. This way no student can access another student's information through CASPER.
F. Departmental Information
A map of the department is shown in Fig. 11 . This fullcolor map shows where all the offices and labs are located in relation to CASPER (the x). Clicking on an office or lab (e.g., 414) gives a list of the occupants of that room. Clicking on one of these instructors (e.g., Assistant Prof. Fotouhi) brings up information on that person, as shown in Fig. 6 .
Other departmental information includes a list of phone numbers, FAX numbers, and announcements about upcoming events.
G. Frequently Asked Questions
A list of frequently asked questions and their answers is maintained. These are the questions that are most often asked of our counselors and the answers that they provide.
H. Department Interj5uce
The department has a similar Hypercard interface to the database using both the mouse and keyboard. With this interface an authorized member of the department can enter, modify, delete, or print out entries in the Oracle database. This allows the staff to print out lists of faculty members and their offices and phone numbers, a list of courses offered each term, or the list of courses that are equivalent to a given course. This interface is stored separate from the student interface, allowing the staff to modify each of them independently.
Information can either be entered through the keyboard for new information or through a pop up menu of existing information. As the power of CASPER comes from the interlinking of the information it contains, it is very important that the entered information be correct. Minimizing data entry errors has been a major focus of our development efforts. One of the screens from the Department Interface is shown in Fig. 12 . The user is entering information on a new faculty member and is given a menu of titles to choose from.
Other information, such as the list of announcements, are stored in simple text files so that any member of the staff with simple word processing experience can update them. This helps get faculty and staff members involved in the CASPER development process and in keeping CASPER's information current.
IV. REACTION
In February, 1993 CASPER was placed in our department's main office and made available for student use. Anyone can sit down in front of CASPER and begin playing with it. CASPER is always left running. Prior to the introduction of CASPER, a frequent complaint of the students was that they did not have adequate access to information about the department that they needed. Although much of this information was available in printed form on an information rack in the department, students did not often make use of this facility. Rather than search through a large collection of pamphlets and brochures to find what they needed, students would often prefer to wait in line to see the advisor. This was not an efficient use of the advisor's time and resulted in a level of service to the students that was less than desirable. This problem has been significantly alleviated by the installation of two CASPER workstations in the departmental office.
In order to obtain some direct feedback from the students on the general usability and value of CASPER, a survey of the students in two introductory computer science classes was conducted. These 70 students were given a class assignment to explore CASPER for a half-hour session, using it for whatever purpose they chose. After completing their session, they were asked to answer two questions: one regarding the ease of use of CASPER and another regarding its value to themselves personally. The students were given no instructions on the use Tables I and 11 .
An open discussion of the system was held in each class after all the students had completed their sessions. The clear message from the students was that the features provided by CASPER were ones that met some of their important information needs, and they were very pleased that the department was taking an innovative step in this direction. Students also gave many suggestions on how the system could be improved and expanded, and each will be considered for adoption in the near future.
Student reaction has been an important factor in the de-VI. CONCLUSION The reactions of all those involved with CASPER has convinced us that this kind of accessible, easy to use, computerized information system can be a great benefit to the students, faculty, and staff of our department and other departments. Compared to paper documents, it has made more information available, organized that information more effectively, and presented it more conveniently.
Using a modular approach with Oracle as the underlying database has allowed us great flexibility in designing the current interfaces, and gives us many possibilities for future enhancements. Using Hypercard as our interface has allowed us to create a very convenient interface that can be easily modified to take advantage of user's suggested improvements.
Involving students early in the development process allowed us to create an easy to use system that truly addressed their information needs. We believe this is the major reason for the success of CASPER.
I
was repeated. We are still listening intently to the student's comments and using them to plan future enhancements.
The use of CASPER for transfer credit evaluations has resulted in two important improvements. One is that the time required to respond to student requests for evaluation of transfer credits has been significantly reduced. Timing is often critical from the viewpoint of the student, particularly when decisions with regard to registration for classes have to be made. A second improvement is in relation to the appropriateness of the evaluation itself. A course taken at another educational institution cannot be evaluated in isolation, but must be looked at in the context of the entire curriculum of that institution. Having all the required information readily accessible on CASPER provides us with an effective tool for making the best evaluation possible.
V. FUTURE WORK
CASPER is a constantly evolving system. Currently we are working to expand access to CASPER. Now CASPER is a standalone, single-user system. We are working on a local area network version of CASPER and a Netscape front end to the system. In the Internet version of CASPER, students can send email messages to the faculty and departmental advisors. We also intend to have courses taught on the Internet, in addition to current database of course syllabi, His current research interests include multimedia databases, user interfaces, and data warehouses.
